SHIP PRODUCTION COMMITTEE August 1990
FACILITIES AND ENVIRONMENTAL EFFECTS NSRP 0320
SURFACE PREPARATION AND COATINGS

DESIGN/PRODUCTION INTEGRATION

HUMAN RESOURCE INNOVATION

MARINE INDUSTRY STANDARDS

WELDING

INDUSTRIAL ENGINEERING

EDUCATION AND TRAINING

THE NATIONAL
SHIPBUILDING
RESEARCH
PROGRAM

1990 Ship Production Symposium

Paper No. 3B-2:
Shipbuilding and the
Malcolm Baldridge
National Quality Award

U.S. DEPARTMENT OF THE NAVY
CARDEROCK DIVISION,
NAVAL SURFACE WARFARE CENTER



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED
AUG 1990 N/A -
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

The National Shipbuilding Research Program, 1990 Ship Production
Symposium, Paper No. 3B-2: Shipbuilding and the Malcolm Baldridge
National Quality Award 5c. PROGRAM ELEMENT NUMBER

5b. GRANT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Naval Surface Warfare Center CD Code 2230-Design Integration Tools | REPORT NUMBER
Bldg 192, Room 128 9500 MacArthur Blvd, Bethesda, MD 20817-5700

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
11. SPONSOR/MONITOR’ S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release, distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF

ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE SAR 11
unclassified unclassified unclassified

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



DISCLAIMER

These reports were prepared as an account of government-sponsored work. Neither the
United States, nor the United States Navy, nor any person acting on behalf of the United
States Navy (A) makes any warranty or representation, expressed or implied, with respect
to the accuracy, completeness or usefulness of the information contained in this report/
manual, or that the use of any information, apparatus, method, or process disclosed in this
report may not infringe privately owned rights; or (B) assumes any liabilities with respect to
the use of or for damages resulting from the use of any information, apparatus, method, or
process disclosed in the report. As used in the above, “Persons acting on behalf of the
United States Navy” includes any employee, contractor, or subcontractor to the contractor
of the United States Navy to the extent that such employee, contractor, or subcontractor to
the contractor prepares, handles, or distributes, or provides access to any information
pursuant to his employment or contract or subcontract to the contractor with the United
States Navy. ANY POSSIBLE IMPLIED WARRANTIES OF MERCHANTABILITY AND/OR
FITNESS FOR PURPOSE ARE SPECIFICALLY DISCLAIMED.



THE NATIONAL SHIPBUILDING
RESEARCH PROGRAM'S

1990 SHIP PRODUCTION SYMPOSIUM

Preparing for the 21st Century:
Focusing on Productivity and Quality Management

August 22-24, 1990
Pfister Hotel
Milwaukee, Wisconsin

SPONSORED BY THE SHIP PRODUCTION COMMITTEE
AND HOSTED BY THE GREAT LAKES AND RIVERS SECTION OF
THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS




THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS
601 Pavonia Avenue, Jersey City, NJ 07306

Paper presented at the NSRP 1990 Ship Production Symposium,
Pfister Hotel, Milwaukee, Wisconsin, August 21-24,1990

Shipbuilding and the Malcolm- Baldridge
National Quality Award

Mitchell E. Steller, Member, and Barbara Lamb, Associate Member, Temple, Barker & Sloane, Inc.,

San Diego, CA
Abstract

This paper exam nes how shipyards in
~the U.S. can benefit from particCipation
in the Mal col mBal drige National Quality

Award program Although shipyards nmay be

ears away from neeting the criteria of

he award, a long term plan to address
these criteria wll lead the yards to a
nmore conpetitive position in the world.
The Malcolm Baldrige Award is highl
respected and is the highest level o
recognition that a U'S. conpany can re-
ceive. The paper focuses on the applica-
tion and exam nation of the seven cate-
gories of the Malcolm Baldrige Award
Selection criteria as they apply to ship-
building. By using this 'structure, ship-
yards can q[eatly i nprove their manage-
nent of quality. ~ Utimtely, a shipyard
that applies for and succeeds in w nning
the award woul d have a clear conpetitive
advantage in the marketplace, both dones-
tically and world-wide

[ ntroduction

The 1980s was a decade of change for

U.S.  shipbuilders. Subsi di es di sap-
peared; comercial orders disappeared
and the Navy became the onlx,purchaser of
U S.-built ‘ships. Many shi pyards went

out of business while those that survived
modi fied their operations considerably

by:
Downsi zi ng
Renegotiating |abor contracts

Adopting advanced shi pbuil di ng
t echni ques promul gat ed b% Japa-
nese consultants and by the
Nati onal Shipbuilding ReSearch
Program

~ This new and inproved U S. ship-
building industry has yet to prove itself
in the comrercial market and still car-
ries a reputation with comercial opera-
tors for providing a marginal quality,
high priced product in a too long total
construction cycle tine.
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In the first half of 1990, gl oba

shi pbui I ding -demand has 'exploded due to
higher freight rates; an aging fleet,
and antici-

in?roved econoni ¢ conditions,
ation of stringent pollution regul a-
i ons. Japanese sh|§yards have full

order books through 19927 the Koreans are
simlarly booked: and the Europeans are
getting more orders. Clearly, there is
potential for US. shlpﬁards to benefit
fromthis market, and the technol ogica

and |abor relations inprovenents of the
1980s. will contribute to U.S. vyards'

ability to market their product. How
ever, there still remains the perception
among ship owners that U S. shipyards are
difficult to work with and produce in-
ferior quality ships.

. To overcone that
tion, U S._ shipyards have a number of
options. This paper Proposes the Ml colm
Bal drige National Quality Award framework
as one possible way for U S shipbuilders
to inprove quality and to communicate
that inprovenment to their potential cus-
tomers.

negative percep-

VWat is the Baldrige Award?

Mal col m Bal drige served as Secretary
of Commerce from 1981 until his death in
1987 and contributed to long-termim
provement in efficiency and effectiveness
In Governnent. Congréss passed the Mal-
colm Bal dri ge hbtlonaI_Cyalltf | nprove-
ment Act of 1987 (Public Law 100-107) to
address the followi ng issues

US. quality and productivity
have declined relative to for-
ei gn conpetition

U.S. businesses are only begin-
ning to understand that poor
quality costs compani es as nuch
as 20 percent of sales revenues

Strategic Planning for quality
{nﬂrovenen programs is essen-
ia



Quality inprovenent prograns
nust 'be nanagenent-led and
cust omer-oriented

In creating the Award, Congress
conmi ssioned the National Institute of
Standards and Technology (NI ST) to ad-
mnister the Award and to deveIoP t he
evaluation criteria. The NI ST found
devel opi ng. the award guidelines quite
chal | engi ng because it required:

Defining what constitutes "qua-

[ity"

Measuring qualitative aspects
of quality

Maintaining flexibility in

determning appropriate qual
practices for different ap-
proaches (e.g., Dem ng, Juran,
Crosby), industries, and com
pany sizes.

ity

Utimately, the NI ST came up with
Award framework categories to enphasize
management - driven, data-based, customner-
focused, flexible, and continuously im
ﬁrOV|ng qual ity prograns. The framework

as seven categories, which are listed in
Figure 1 with their corresponding maximm
award point values. Three factors are
used to evaluate a conpany's quality
|nProvenEnt efforts in each of the seven
categories: approach, depl oynent, and
results. Approach involves the degree to
whi ch the conpany's methods:

Are prevention-based

Are systematic, integrated, and
consi stent
Embody sel f-evaluation, feed-

back, "and adoption of cycles to
sustain continuous inprovenent

Are based on quantitative,
objective, reliable inform-
tion.

Depl oynent is the extent to which the

approach is applied to all relevant areas

and activities, including all transac-
tions with custoners, suppliers, and the
ublic: all internal processes, activi-

ies, facilities, and enployees; and all
Products and services. ReSults reflect
the extent to which quality has been
i nproved due to effective deploynent of
the approach.

The award creators addressed the

i ssue of conparing conpanies in differing
industries and of different sizes b
offering six awards each year, two eac
to manufacturing conpanies, service co

anies, and small businesses. Once the
ramework and criteria were devel oped,

reviewed, and revised by |eading quality
experts, the first applications were
distributed in early 1988. In the first
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Figurel

Baldridge Framework Categories
Leadershi p 100 points
Information and Analysis 60 points
Strategic Quality Planning 90 points
Human Resource Uilization 150 points
Quality Assurance Systems 150 points
Quality Results 150 points
Qust omer Sati sfacti on 300 points

1,000 points
year, two manufacturers, Mtorola and the

Commercial Nucl ear Fuel division of Wes-

tinghouse, and one small firm dobe

Metal lurgical, won the prize. In 1989:
the only winners were MIliken & Conpany
and the Xerox Business Products Systens
division. Cearly the award criteria are
difficult to meet: only five of twelve
possi bl e awards have been captured in two
ye?rs, and no service conpani es have won
yet.

~ _The Baldrige Award has received
significant attenfion from American busi-
nesses since its inception. VWile only
a small nunber of conpanies have actuallg
applied for the prize (66 in 1988 and 4

in 1989), the nunber requesting applica-
tions fromthe N ST has grown dranmatical -
ly (12,000 in 1988, 65,000 in 1989, and
over 100,000 as of April, 1990). Com
panies are finding that the detailed
evaluation criteria makes an excellent
checklist for total quallay i nprovement
whether or not they intend to actually
apply for the Award.

The followi ng sections describe each
of the seven categories and their appli-
cability to shipbuilding. These discus-
sions are followed b¥ a case studg of
Mtorola, which won the prize in 1988,
and its winning approach to the seven
cat egori es.

Category 1.0 LEADERSH P

. This category exam nes senior execu-
tives' |eadership in creating quality
values, building the values into the way
the conpany does business, and how the
executives and the conpany project the
qual ity values outside the conpany.
Areas addressed include

Seni or Executive Leadership:
Personal involvenment and |ea-
dership in quality related
activities, such as goal set-
ting, planning, review of qual-
ity plans, training, competi-



tive analysis, and customer
relations; communication of
this leadership inside and

outside the company

Quality Values: Policy, mis-
sion or guidelines that set the
company's quality values and
the internalization of those
values in the company

Management for Quality: In-
tegration of gquality values
into day-to-day management at
all levels of the organization;
strategies for involving all
levels of management in quality
and their cooperation across
divisions

Public Responsibility: Exten-
sion of the company's quality
values into the community,
assuming its fair share respon-
sibility for public health,

safety, environmental protec-
tion, and ethical business
practices.

To be successful from a gquality
perspective, top shipyard managers will
have to both internalize high quality
standards and lead management toward
those standards. While this is not an
easy task, some yards have stepped for-
ward in some of the above areas, despite
the costs. A good example is shipyards'
stand on the double hull/double skin
tanker issue. Of course a good portion
of this stand is self-serving, but with
proper communication, the yards' contri-
bution to environmental protection can
improve their image with the public and
with some of their customers.

Leadership within shipyards is a
delicate issue and one can always say it
needs to be better. 1In this case as it
relates to quality improvement, it is
easier to find fault across the shipbuil-
ding industry. The leadership intent may
be there, but a cohesive and clearly
communicated strategy is missing. How
many senior shipyard executives can say
they include quality as a key attribute
of their management style?

Category 2.0 INFORMATION AND ANALYSIS

The information and analysis catego-
ry examines the scope, validity, use, and
management of data and information in
support of the company's quality manage-
ment system. Areas addressed include:

. Scope and Management of Quality
Data and Information: The
foundation of planning, manage-
ment, and evaluation of quality
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Analysis of Quality Data and
Information: The use of infor-
mation in support of the com-
pany's quality leadership ob-
jectives.

At first glance, this category may
seem impossible to most shipyards. Howe-
ver, shipyards do routinely collect and
use much of the data needed to support
this objective; they merely need to look
at it in another way. Compared to most
industrial manufacturing firms, shipyards
have a much greater range of information
available for analysis, particularly
those yards involved in Government work.
Shipyards must learn to sort out from
this data usable information regarding
the performance of processes and the
quality measurement of interim products,
and to augment it with more specific data
to facilitate statistical process evalua-
tion. Further, sorting this information
to examine employee performance, educa-
tion and training, quality teams, and
recognition is probably a new perspective
for shipyards.

Category 3.0 STRATEGIC QUALITY PLANNING

How does the company plan for retai-
ning and achieving quality leadership and
how is quality improvement planning in-
tegrated into overall business planning?
Also examined are short term and longer
term priorities to achieve a high quality
position, including:

. Strategic Quality Planning
Process: Short term (1 to 2
years) and longer term (3 to 5
years) planning for quality
leadership and customer satis-
faction, such as process capab-
ilities, competitive and bench-
mark data, customer require-
ments and supplier information

Quality Leadership Indicators
in Planning: The company's
approach to selecting quality
related competitive comparisons
and world class benchmarks

Quality Priorities: Prioritiz-
ation of objectives for quality
leadership and the resources
committed to reaching them.

This category alone should get every
U.S. shipyard's attention, because it is
essential to competing on a global basis.
By understanding and planning for the
quality needs of the world-wide market-
blace, U.S. yards can begin to penetrate
those markets. Setting quality improve-
ment programs only to compete domestical-
ly will secure a share of a small market
but will not begin to touch the much
larger global marketplace.



Shipyards are beginning to use for-
mal strategic ?!annlng processes and
could factor quality planning into them.
The Shipbuilders Council of America has
been compiling information on the global
shipbuilding |ndustr¥_wh|ch can be use-
ful: however, establishment of specific
quality-based goals, augmented by statis-
tical ‘processes, is necessary for strate-
gic quality planning to be éffective.

Category 4.0 HUMAN RESOURCE UTILIZATION

examines the effec-
orce development, in-
Areas of iInterest

_ This categor
tiveness of work
cluding management.
include:

Human  Resource  Management:
Human resource plans_to “support
the compang's quality objec-
tives, both short €erm and
longer term, and strategies for
increasing the involvement,
effectiveness, and productivity
of all levels of personnel

Employee Involvement: Total
commitment to the company®s
quality objectives from top to
bottom

gyaljty Education and Training:
efinition of education and
training programs by employee
category

Employee Recognition and Per-
formance Measurement: Strate-
gies for encouraging contribu-
tions to the company®"s quality
programs

Employee Well-Being and Morale:
Safequards of the health and
safety of employees and encour-
agement of a supportive work
environment.

_ Due to the labor-intensive nature of
shipbuilding, shipyards have long recog-
nized the value of their work forces and
typically have extensive human resource
programs, but these programs can be im-
proved in terms of total quality aware-
ness. Some yards are expanding their use
of employee ‘involvement groups and shared
decision making, education and training
$Pften a necessity due to skilled labor
shortages), andfprOV|d|ng a greater stake
in the future of the company_to_the work
force through various economic incentive
programs such as profit sharing. Howev-
er, traditional personnel management
methods and problems persist, including
reliance on annual performance reviews
and failure to deal effectively with
traditionally high accident rates. Ship-
yards must continue to work on these_and
other "old school" issues if guality-
based management backed by the entire
work force Is to succeed.

3B-2-4

Category 5.0 QUALITY ASSURANCE OF PRO-
DUCTS AND SERVICES

This category deals with systematic
approaches toward quality control of
goods and services based primarily on
process design and control. Products and
services are viewed broadly, since most
companies_have both product and service
characteristics to consider. Areas to
address include:

. Design and Introductign of
uality Products and Services:
ow new or improved products

and services are developed,
including test and evaluation
processes and minimizing intro-
duction time

Process and Quality Control:
Approaches used to ensure that
production processes are con-
trolled and that problems are
identified and corrected

Continuous Improvement of Proc-
esses, Products and Services:
Principal approaches to iden-
tifying and implementing im-
provements, developing alterna-
tives, evaluating new_technol-
ogy, and using competitive and
bgﬁchmark data

Quality Assessment: Assessment
types ~ and frequencies who
conducts them, and how tﬁey are
interpreted

. Documentation:  System that
supports quality ~assurance,
assessment, and Improvement

Quality  Assurance, Quality
Assessient and Quality Improve-
ment of Support Services and
Business Processes: Support
services can include finance
and accounting, software ser-
vices, sales, marketing, infor-
mation services, purchasing,
personnel, legal services,
maintenance, plant and facili-
ties management, research and
development, and other adminis-
trative services

. guality Assurance, Quality
ssessment and Quality Improve-
ment_of Suppliers: How the
quality of materials, compo-
nents, "and_services_provided by
other businesses is assured,
assessed and improved.

Theoretically, _ shipyards _ should
excel in this area since the QA function
has been formally institutionalized due
to Navy requirements. However, the QA
functions present in most yards rely on
mass_ inspection (often dué_to customer
requirements), do not emphasize statisti-



cal techniques, and do not have the re-
qui site organizational power to_ enforce
qual i ty-based change. 1n addition, the
typi cal shipyard quality assurance func-
tion frequently misses the non-production
side of the business, e.g., en%|neer|ng
and purchasing. Wile the Navy has forc-

ed quality inprovenents on the shipyards
through the recent inclusion of "TQM
clauses in its contracts, it has sinul-

taneously retarded the process through
use of conpetitive bhid contracting which
inturn forces yards to use |ower cost
second-tier suppliers wthout enphasis on
quality. As the budding comercial ship
market” strengthens, |onger-term supplier
rel ationships can be fostered.

Category 6.0 QUALITY RESULTS

The quality results category addres-
ses quality levels and quality inprove-
ment based” on customer requiréments and
busi ness operations, both within the
conpany and conpared to conpetitors.

Quality of Products and Ser-
vices: © Trends in quality im
provenment based on custoner
needs, including delivery and
after-sales services, ‘which
toget her can predict custoner
satisfaction

Conparison of Quality Results:
Conparison with |ndu%er aver -
ages, . Industry leaders and
mgr?d | eaders

Busi ness Process, Operational
and Support Service Qualit

| nprovenent : Measurement o
use of manpower, materials,
energy and capital, relating to
lead  times, yields, waste,
inventory |evels, rework,
first-ti'me success rates, en-
vi ronmental inprovenents, and
ot her areas

Supplier Quality Inprovement:
Trends in inprovenent of guali-
ty of goods and services pro-
vided by other conpanies
In ?eneral, t he shi pbuil ding indus-
try has the systems in place to neasure
overal | inprovenent. ut it lacks the
speci fic understanding of where it is
wth regard to specific processes, and
as noted above, needs to collect and
anal yze current performance data before
enbarking on a systematic program of
inprovenent. Shipyards will need to take
articular note of the custoner focus of
his category: true quality inprovement
will only be recognized when the needs of
the custoner are fulfilled. The yards
probably have the information to inter-
nally quantify quality results but will
face a greatér challénge in bringing a
fustoner and worldly spin to the inforna-
ion.
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Category 7.0 CUSTOMER SATI SFACTI ON

This category reviews the company's
know edge of the customer and custoier
satisfaction, including:

. Know edge of customer Require-
ments and Expectations: = Pro-
cesses for determning current
and future customer needs by
mar ket segments

. Customer Rel ationship Manage-
ment:  Understanding customner
service requirements, providing
easy access for custoners to
conmruni cate with the conpany,
solving customers'  problens,
and instilling a custonmer ori-
entation anong the enpl oyees

. Customer  Service Standards
The conpany's standards govern-
ing the direct contact between
enpl oyees and custoners

. Commtnrent to Custoners: Pro-
duct and service guarantees and
warranties and other commt-
ments that the conpany nakes to
promote trust and confidence in
Its products and services

. Conpl ai nt Resolution for Quali-

ty nﬁrovenent: How the com

pany handl es conplaints, form
or ‘informal, and uses the in-
formation to inprove quality
and prevent further conplaints

. Custoner Satisfaction Deter-
mnation: Cbjective and valid
procedures to assess satisfac-
tion by customer segments

. Custonmer Satisfaction Results:
Customer satisfaction trends,
including adverse indicators
such as™ conplaints, clains,
r ef unds, recalls, returns,
repeat services, replacenents,
downgrades, repairs, and war-
ranty work

. Custonmer Satisfaction Conpari -
son: Conparisons with industry
aver ages, industry |eaders,
wor | d” | eaders, and other com
petitors through surveys, a-
wards, recognition, ratings,
and market share analysis.

~ This exanination category carries
twice the weight of any other category
and represents 30 percent of the total
Shi pbuil ders will argue that this is
because the award is meant for consuner
markets in which thousands of custoners
can be identified and their responses
anal yzed.  However, the thlcaI reaction
of a customer of a U S. shipyard is that
"they don't understand or aRpreC|ate my
needs." For this reason, this category



is probably the nmobst relevant of the
seven as the U S. shipbuilding industry
moves into the gl obal market.

In this industry, the nunber of
custonmers is small and their needs sim-
lar.  This should nake it easier to a-
chi eve high custoner satisfaction, but
the opposite has occurred over the |ast
two decades. Wth a resurgence in the
conmercial market inmnent, yards should
begin to understand and appreciate how
customers can be satisfied. They can
begin by looking to other industries that
have experienced simlar challenges and
draw parallels. They nust talk to poten-
tial custoners and find out what they
want.  Then the yards can devote the
appropriate design and marketing resour-
ces to meet custoners' needs. ~ Al as-
pects of the business need to be addres-
sed, including marketing and sales, engi-
neering and design, and finance resour-
ces .

CONCLUSI ONS

~Increasingly, |eading companies are
turnlnP,to the highly adaptable framework
establ'i shed for the Ml col mBal dri ge
National Quality Award as an effective
alternpative to the guru approaches. The
Bal dri ge franmework:

I's managenent -l ed, data-based
and custoner-driven

Refl ects the combined experi -
ence of ?uallty_experts in both
the manufacturing and service
sectors

I's nmore conprehensive than but
still compatible with the tra-
ditional guru approaches and
affords conpanies the flexibil-
ity to tailor their initiatives
to best meet their needs (i.e.,
use the best of the best)

Provides conpanies with a nech-
anismto quantitatively evalu-
ate the effectiveness of their
quality initiatives

I's continuously inproved based
on input fromleading quality
practitioners, academi ci ans,
and consul tants.

United States shipbuilders can and
shoul d aspire to becom ng one of these
| eading conpani es. Adopt|n? a conpr ehen-
sive program to address all aspects of
t he business froma quality inprovenent
perspective can lead to a vastly inproved
mar ket position as U S. yards enter the
lucrative gl obal market of the 1990s.
Whether any U S. shipyard ever attains
the award is not the 1ssue; the rea

3B-2-6

Fiqure:
Uses of Baldrige Framework

B Assessment

-Avard candi date assessment
Sel f - assessnent

-Supplier assessment

n Developing a total quality system
- Quality improvement process
- Checklist of issues
- Interrelationships anong issues

» Education and training
-Major issues managenment

nust  understand

-Context for training specialists
» Communi cati ons
-Wthin conpanies
- Between conpanies and suppliers
-Anong  conpanies seeking to share information
- Wth current and potential custoners

benefits cone from trying. As shown in
Figure 2, there are many potential uses
of the Baldrige framework. There are
al so significant rewards



Case Study: Motorola

Motorola, Inc.
The company's quality goal: ‘Zero defects in everything we do.’

Griteria

{Major Quality Initiatives

Leadership

® Senior management “crusade’ addresses quality improvement as a company issue and, through speeches and full-page ads in
major publications, as a national issue.

m Top-level meetings to review quality programs, with results passed through the organization

m CEO quality awards recognizing outstanding achievement within the company

m Managers carry corporate objective of "total customer satisfaction” on printed card in their pockets

m Corporate officials and managers wear pagers to make themselves available to customers and participate in a formal program of
customer visits

Information
and Analysis

Extensive network of customer surveys, complaint hotlines, field audits, and other customer feedback measures
Benchmarking programs used to analyze all aspects of competitors’ product-service performance; 125 companies have been
measured against Motorola standards

Strategic

Quality
Planning

Chief quality officer heads formal program of quality system reviews

Specific quality goals and standards established that drive key operational initiatives

Quality given priority on meeting agendas and in reviews, plans, compensation, and rewards
Quality planning a part of every employee’s job

Human
Resource
Utilization

All employee levels involved in quality improvement i
m Participative Management Program (PMP) teams assess progress toward meeting goals, identify new initiatives, and work on :
specific problems
B PMP bonuses average between 3 percent and 4.5 percent of total payroll }
m Motorola training center established :
m $44 million spent on worker education in 1987; about 40 percent of 1987 training (2.4 percent of payroll) was devoted to quality
matters ranging from establishing quality principles to designing for manufacturability
m Suppliers included in quality training and programs

Quality
Assurance

Systems

m"Six Sigma Quality" statistical measurement process - employees record defects found in every function of the business
m ‘Total cycle time’ reduction process-ongoing examination of the total system including design, manufacturing, marketing,
and administration

Results

m Achieved goal of improving product and service quality 10 fold between 1987 and 1989
m Service and product quality levels are approaching 99.9995 percent level
m Cellular telephone operations achieved

- 30l reduction in factory cycle time

- 4 reduction in defects per unit

- Reduced part counts from 1,378 to 523

- 10l improvement in reliability

Customer
Satisfaction

B Recognized by customers as the leader in quality; company earned the highest number of supplier awards and certified supplier
citations among 800 electronics companies
Over past two years, received nearly 50 quality awards and certified supplier awards, highest among 600 electronics companies
1987 survey results indicate that ameng all sSemiconductor suppliers, Motorola provided the best coverage and customer support
Formal customer visit program for offices

Other

1988 Malcolm Baldrige Award Winner
Twenty-three percent sates growth to $8.25 billion
Achieved largest market share of Japanese telephone paging market
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